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Product Design Framework with Configuration
Network and its Viewing Control
(1st Report: Fundamental Concepts and Computer Implementation)∗
Kikuo FUJITA and Shinsuke AKAGI
A framework of computational design method and modeling is proposed for the layout and geometry
design of complicated mechanical systems, which is named “configuration network and its viewing
control”. In this method, a design object is represented by a set of declarative relationships among
various elements of a system, that is, configurations, which are gradually extended from system structure
to exact layout and geometry through the design process. Since use of all of the configurations leads to an
extremely complicated network, how subparts are viewed is controlled by levels of granularity and width
of scope range. Such a configuration network is allowed to grow and refined through embodying geometry
and layout corresponding to a focused subpart with a numerical optimization procedure. Moreover, its
implementation in object orientation and application to a design problem of air-conditioner units are briefly
shown, the details of which are reported in the subsequent reports.
Key Words : Design Engineering, Modeling, Configuration, Computational Method, Complexity, Product





















∗ ???? 1995? 7? 12?
























































Fig. 1 Complexity and computability of design
problem
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Fig. 2 Configuration network and its viewing control
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Fig. 6 Rough arrangement of components
?????????????????????








































































??? DFX (design for X, X = Manufacturing,




























(1) ?????, [????] ??????????????????
??,??, 60-579, C (1994), 3591-3601.
(2) Dixon, J. R., On Research Methodology Towards a Scientific
Theory of Engineering Design, Artificial Intelligence for
Engineering Design, Analysis and Manufacturing, 1-3, (1987),
145-157.
(3) ????????, ????????????????????
????????? (? 2????????????),??, 62-
600, C (1996), 3355-3362.
(4) ???????????, ?????????????????
???????????? (? 3??????????????
??),??, 62-600, C (1996), 3363-3370.
(5) McCarthy, D. and Hayes, P. J., Some Philosophical Problems
from the Standpint of Artificial Intelligence, Machine Intelligence,
4, (1969), 463-502. (?????,??????????????
???, ?????????????—??????????
??, (1990),????, 9-174.)
(6) Dennet, D, “Cognitive Wheels: the frame problem of AI,” Minds,
Machine & Evolution, (1984) Cambride University Press. (?
????, “???????????—???????????
???,”????, 15-5, (1987), 128-150.)
(7) ?????, ????????????? — ????????
????? —, ???????, 7, (1994), ?????????
????, 159-201.
(8) Hobbs, J. R., Granularity, Proceedings of the Ninth IJCAI,
(1985), 1-4.
(9) ???????????????, ?????????????





(11) ?????? (?),??????? (1993),???.
(12) Sussman, G. J. and Steele Jr., G. L., CONSTRAINTS —
A language for expressing almost hierarchical descriptions,
Artificial Intelligence, 14, (1988), 1-39.
(13) Serrano, D. and Gossard, D., Constraint management in MCAE,
Artificial Intelligence in Engineering: Design, (Gero, J. S.,
editor), (1988), Elsevier, 217-240.
(14) Booch, G., Object-Oriented Design with Applications, (1991),
Benjamin/Cummings Publishing.
(15) ?????, ???????????????????????
????,??, 54-500, C (1988), 1017-1025.
(16) ?????, ???????????????????????
?????,??, 57-535, C (1991), 1058-1065.
(17) Steer Jr., G. L., COMMON LISP — The Language, Second Edition,
(1990), Digital Press.
(18) ??,?????, (1985),???, 195-197.
(19) Krause, F. -L. and Jansen, H. (ed.), Advanced Geometric
Modelling for Engineering Applications, (1990), North-Holland.
(20) ?????,??? CAD/CAM????, (1994),????.
(21) Shechen, C. and Sangiovanni-Vincentelli, A., The TimberWolf
Placement and Routing Package, IEEE J. Solid-State Circuits,
SC-20-2, (1985), 510-522.
(22) Shahookar, K. and Mazumer, P., A Genetic Approach to Standard
Cell Placement Using Meta-Genetic Parameter Optimization,
IEEE Trans. on Computer-Aided Design, 9-5, (1990), 500-511.
(23) Flemming, U. Coyne, R., Glavin, T. and Rychener, M., A
Generative Expert System for the Design of Building Layouts,
Applications of Artificial Intelligence in Engineering Problems,
Vol. II, (Sriram, D. and Adey, R., editors), (1986), Springer-Velag
/ A Computational Mechanics Publication, 811-821.
(24) Haug, E. J. (ed.), Concurrent Engineering: Tools and
Technologies for Mechanical System Design, (1992), Springer-
Verlag.
(25) Kusiak, A. (ed.), Concurrent Engineering – Automation, Tools,
and Techniques, (1993), John Wiley & Sons, Inc.
